###### Strengths and limitations of this study

-   This is the first study to examine the association between patient experience (PX) and admissions for ambulatory care sensitive conditions (ACSCs) on rural islands.

-   This is the first study to describe ACSCs in Japan's primary care settings.

-   The Japanese version of the Primary Care Assessment Tool used in previous studies to assess PX in primary care was used as an indicator of PX.

-   The severities of illnesses were not examined.

Introduction {#s1}
============

Avoidable hospital admissions are associated with rising healthcare costs, the disruption of elective healthcare, and compromising a patient's quality of life.[@R1] Admissions for ambulatory care sensitive conditions (ACSCs) are potentially avoidable through the prevention, control and management of diseases in outpatient settings.[@R2] The rate of hospital admissions for ACSCs provides a key to assessing the quality of the primary care being delivered.[@R3] For example, countries such as the UK, Australia, USA and Spain use rates of admission for ACSCs as an outcome indicator for the quality of their primary healthcare.[@R5] On the other hand, patient experience (PX)---an important process indicator for the quality of primary care[@R11]---encompasses the full range of patients' interactions with the healthcare system including the care they receive from health insurance providers, doctors, nurses and staff in healthcare facilities.[@R12] PX, together with clinical effectiveness and patient safety, is one of the three pillars of quality in healthcare.[@R13]

Outcome and process indicators need to be analysed conjointly. Several studies have indicated that PX in primary care settings such as those related to continuity of care is associated with lower rates of admissions for ACSCs.[@R14] Quality of primary care is also a problem in rural areas,[@R17] and many studies have revealed higher rates of admissions for ACSCs in rural areas than in urban areas.[@R10] One of the reasons could be that patients tend to be admitted at low threshold to compensate lower access to healthcare in comparison with that in urban areas.[@R22] However, whether other domains of PX such as coordination, comprehensiveness or community orientation can affect admissions for ACSCs to remains unclear.

The Japanese version of the Primary Care Assessment Tool (JPCAT) has good reliability/validity and is suitable for measuring PX in primary care settings.[@R24] Therefore, the authors employed the JPCAT in previous research that examined the relationship between PX and hospitalisations/emergency department (ED) visits on rural islands.[@R25] It is composed of six domains that represent primary care attributes: first contact, longitudinality, coordination, comprehensiveness (services available), comprehensiveness (services provided) and community orientation.[@R24]

The purpose of this study was to document admissions for ACSCs on rural Japanese islands, and confirm whether or not there was an association between the rate of admissions for ACSCs and PX. The study's findings will be used to inform the delivery of primary healthcare in these areas and reduce the number of hospital admissions for ACSCs.

Methods {#s2}
=======

Design and setting {#s2-1}
------------------

We conducted a multicentred prospective cohort study on five rural islands in Okinawa Prefecture, Japan. We reported an association between ED visits/hospitalisations and PX on these islands in a previous study, using the same dataset used in this study.[@R25] The geographical locations of the five islands are also documented in our previous study.[@R25]

Health care system in Japan {#s2-2}
---------------------------

Two main characteristics of the Japanese healthcare system are universal health coverage and free-access system.[@R26] All residents of Japan are enrolled in a health insurance programme.[@R26] Regarding the payment system in Japanese primary care, all medical institutions paid by fee-for-service in outpatient setting.[@R26] Pay-for-performance or capitation system is not employed in Japan. Therefore, a physician in a private clinic receives income based on fee-for-service system. However, a physician in a hospital or a public clinic is salaried by their institution. Usually, the salary of a physician in a private clinic is higher than that in a hospital or public clinic.[@R26]

Primary care in Okinawa Prefecture, Japan {#s2-3}
-----------------------------------------

Okinawa Prefecture is composed of 54 islands, 39 of which are inhabited.[@R27] This represents the second largest number of inhabited islands in Japan.[@R28] Of the 39 inhabited islands, 18 have solo practice clinics,[@R29] and of these, Okinawa Prefecture has 16 prefectural clinics on 15 islands (each island has one clinic, except for Iriomote Island, which has two).[@R30] Of these 15 islands, 5 local governments cooperated in conducting this study's survey.

Prefectural hospitals have a training programme for solo primary care physicians (PCPs) on these islands.[@R29] Since they have no surgical facilities or hospitals with beds, patients with advanced care needs are referred to off-island secondary facilities.[@R29] A medical helicopter service is used to transport patients with emergency illnesses to the main island of Okinawa. Details of the training programme are described in our previous study.[@R25]

Patient and public involvement {#s2-4}
------------------------------

This research was conducted without patient involvement because we regarded PX and admissions for ACSCs as patient-centred outcomes. Patients were not invited to comment on the study design, and they were not consulted in the development of relevant patient outcomes or asked to interpret the results. They were not asked to contribute to the writing or editing of this document for readability or accuracy.

Participants {#s2-5}
------------

With the exception of those who were unable to respond to the questionnaire due to cognitive impairment or mental disorders, all residents of the five islands whose local governments cooperated in our survey aged 65 years or older were included in our study. Detailed characteristics of the participants from these islands (740 people) are provided in our previous study.[@R25] The proportion of the populations aged 65 years or older was 19.5% to 27.7% (mean: 23.0),[@R31] and distance to a hospital was 42.9--350.2 km(mean: 108.3). The study was conducted from 1 October 2016 to 30 September 2017, and the PX survey was conducted during October and November 2016. As of 1 October 2016, approximately 1257 people (600 males, 657 females) were aged 65 years or older.[@R32] We delivered a questionnaire to town offices on each island. Town offices on four islands received JPY 200 per completed response, while the town office on one island did not require remuneration.

Measures {#s2-6}
--------

### Admissions for ACSCs {#s2-6-1}

The study's primary outcome was documenting the number of patients who were admitted to hospitals for ACSCs at least once during 1 year. We used the National Health Service (NHS) outcome framework to define ACSCs,[@R33] because there is no definition of ACSCs for Japanese clinical settings, and a previous study of ACSCs in Japan also used this framework.[@R34] This framework is based on the International Classification of Diseases, Tenth Revision for 11 chronic conditions such as diabetes and asthma, and 10 acute conditions such as influenza and pneumonia.[@R33] We prospectively coded these conditions and counted the number of admissions for ACSCs using the electronic medical record system. Because there is only one primary care clinic in each island, almost all patients need to receive triage by a PCP. Therefore, we were able to grasp the information on referrals and admissions in the included the islands. We ascertained the actual number of admissions using response letters from referral facilities and/or information from patient records.

### PXs in primary care {#s2-6-2}

We used the JPCAT[@R24] for data collection. The Primary Care Assessment Tool (PCAT) developed by the Johns Hopkins Primary Care Center has been adapted for use in many studies in different countries to measure the quality of primary care using PX. The JPCAT used in this study is based on the PCAT-AE.[@R35] The JPCAT scoring system is structured as follows: each response is measured on a 5-point Likert scale, reduced by a factor of one, and multiplied by 25.

The score for each of the domains is computed as the mean value for all converted scale scores in that domain. Therefore, the domain scores range from 0 to 100 points, with higher scores indicating better performance. Previous research has shown that the JPCAT has good reliability and validity.[@R24] It has been associated with the adoption of breast cancer screening,[@R36] advanced care planning discussions[@R37] and the bypassing of primary care.[@R38] The total score is the mean of six domain scores: first contact, longitudinality, coordination, comprehensiveness in terms of services available, comprehensiveness in terms of services provided and community orientation. The total score reflects an overall measure of the quality of core primary care principles.

### Covariates {#s2-6-3}

Covariates were selected based on a literature review undertaken to identify factors that may confound the association between PX and ED visits/admissions. We included covariates for age, sex, number of comorbidities, years of education, household income, self-rated health and prior regular visits to a primary care clinic on each island. All covariates were evaluated as categorical variables through a self-administered questionnaire.

### Statistical analysis {#s2-6-4}

According to the sample size formula demonstrated in a previous study, events per variable values ≥10 were necessary for logistic regression analysis.[@R39] We estimated a minimum sample size of 667 because the maximum number of variables in this study was eight. We used R V.3.4.2 (R Foundation for Statistical Computing; <https://www.r-project.org>) for statistical analyses.

Results {#s3}
=======

This study's response rate was 58.8%, and we analysed 740 (345 males, 395 females) responses. [Table 1](#T1){ref-type="table"} summarises respondents' characteristics: 23% were ≥85, and 71.8% visited a primary care clinic regularly. We also found that 30% of respondents had two or more comorbidities. In terms of education, 59.5% of respondents had no high school education, and 64.5% of respondents had an annual household income under JPY 200 million (≒ \<US\$18 000).

###### 

Participants' characteristics

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------
                                                 All participants\           Patients with admissions for ACSCs (n=29)   Patients with no admissions for ACSCs (n=711)
                                                 (n=740)                                                                 
  ---------------------------------------------- --------------------------- ------------------------------------------- -----------------------------------------------
  Characteristic                                 Number (%)                                                              

  Sex                                                                                                                    

   Male                                          339 (45.8)                  14 (48.2)                                   325 (46.1)

   Female                                        395 (53.4)                  15 (51.7)                                   380 (53.9)

                                                 Missing values: 6 (0.8)     Missing values: 0                           Missing values: 6 (0.8)

  Age (years)                                                                                                            

   65--74                                        296 (40.0)                  7 (25.0)                                    287 (40.4)

   75--84                                        264 (35.7)                  9 (32.1)                                    255 (35.9)

   85--94                                        159 (21.5)                  10 (35.7)                                   149 (21.0)

   95--                                          11 (1.5)                    2 (7.1)                                     9 (1.3)

                                                 Missing values: 10 (1.4)    Missing values: 1 (3.0)                     Missing values: 11 (1.5)

  Regular prior visit to a doctor on an island                                                                           

   Yes                                           531 (71.8)                  25 (96.1)                                   506 (77.1)

   No                                            150 (20.3)                  1 (3.9)                                     149 (22.8)

                                                 Missing values: 59 (7.8)    Missing values: 3 (10.3)                    Missing values: 56 (7.9)

  Number of comorbidities\*                                                                                              

   0                                             73 (9.9)                    0                                           73 (11.2)

   1                                             196 (26.5)                  7 (28.0)                                    189 (29.0)

   2                                             181 (24.5)                  5 (20.0)                                    176 (27.0)

   ≥3                                            227 (30.7)                  13 (52.0)                                   214 (32.8)

                                                 Missing values: 63 (8.5)    Missing values: 4 (13.8)                    Missing values: 59 (8.3)

  Education                                                                                                              

   Less than high school\                        440 (59.5)                  23 (88.5)                                   417 (65.0)
                                                                                                                         

  High school                                    181 (24.5)                  2 (7.7)                                     179 (27.9)

   Junior college                                24 (3.2)                    1 (3.9)                                     23 (3.6)

   More than or equal to college                 23 (3.1)                    0                                           23 (3.6)

                                                 Missing values: 72 (9.7)    Missing values: 3 (10.3)                    Missing values: 69 (9.7)

  Annual household income (million JPY)                                                                                  

   \<200 (≒US\$18 000)                           477 (64.5)                  20 (87.0)                                   457 (73.2)

   200--499                                      131 (17.7)                  2 (8.7)                                     129 (20.7)

   ≥500                                          39 (5.2)                    1 (4.3)                                     38 (6.1)

                                                 Missing values: 93 (12.6)   Missing values: 6 (20.7)                    Missing values: 87 (12.2)

  Self-rated health                                                                                                      

   Very good                                     31 (4.1)                    0                                           31 (4.8)

   Good                                          83 (11.2)                   1 (3.9)                                     82 (12.3)

   Neutral                                       338 (45.7)                  12 (46.2)                                   326 (65.8)

   Poor                                          218 (29.5)                  11 (42.3)                                   207 (31.0)

   Very poor                                     23 (3.1)                    2 (7.7)                                     21 (3.2)

                                                 Missing values: 47 (6.4)    Missing values: 3 (10.3)                    Missing values: 44 (6.2)
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------

\*Simple counts of the following chronic conditions: hypertension, diabetes, dyslipidemia, stroke, cardiac diseases, chronic respiratory diseases, digestive diseases, kidney diseases, urologic diseases, arthritis, rheumatism, mental disorders, endocrine diseases, and malignancy.

ACSCs, ambulatory care sensitive conditions.

[Table 2](#T2){ref-type="table"} lists the means and SD of the JPCAT scores. Of a possible 100 points, the average JPCAT score was 67.8 points. The highest scoring domain was first contact (84.5), while the lowest scoring domain was comprehensiveness in terms of services provided (39.7). In 1 year, there were 38 ACSC admissions (29 patients, males/females: 15/14, median age 81.9). Frequent admission diagnoses for ACSCs included pneumonia (17), congestive heart failure (14) and asthma attacks (6). The rate of admissions for ACSCs was 51.4 per year per 1000 respondents (38 admissions for ACSCs per year and 740 respondents). We also counted 24 admissions for ACSCs among 518 non-respondents during the study period through the electronic medical record system. Therefore, the rate of admissions for ACSCs among all residents aged 65 years or older was 49.3 per year per 1000 residents. The details of these admissions are displayed in [table 3](#T3){ref-type="table"}.

###### 

Distribution of the JPCAT

  -------------------------------------------------------------------------------------------------------
  JPCAT scores mean (SD)   Total\        Admissions for ACSCs (n=29)   Non-admissions for ACSCs (n=711)
                           (n=740)                                     
  ------------------------ ------------- ----------------------------- ----------------------------------
  Total score              67.8 (15.6)   73.7 (9.6)                    67.5 (15.7)

   First contact           84.5 (17.2)   83.0 (20.8)                   84.5 (17.1)

   Longitudinality         76.7 (19.8)   86.3 (13.6)                   76.3 (19.9)

   Coordination            73.4 (25.3)   91.7 (12.1)                   73.2 (25.4)

   Comprehensiveness\      65.4 (24.6)   70.2 (19.4)                   65.2 (24.7)
   (service available)                                                 

   Comprehensiveness\      39.7 (28.7)   44.6 (22.2)                   39.5 (28.9)
   (service provided)                                                  

   Community orientation   65.9 (21.7)   68.5 (24.3)                   65.8 (21.6)
  -------------------------------------------------------------------------------------------------------

ACSCs, ambulatory care sensitive conditions; JPCAT, Japanese version of the Primary Care Assessment Tool.

###### 

ICD-10 codes and numbers of admissions for ACSCs: 38 admissions during 1 year

       ICD-10 code                                                                        Number (%)
  ---- ---------------------------------------------------------------------------------- ------------
  1    I50 Congestive heart failure                                                       11 (28.9)
  2    J14, J15.9, J16.8, J18.8 Pneumonia                                                 7 (18.4)
  3    J10 Influenza                                                                      5 (13.2)
  4    J46 Status asthmaticus                                                             4 (10.5)
  5    N39 Urinary tract infection                                                        2 (5.3)
  5    J20 Acute bronchitis                                                               2 (5.3)
  5    J44 Chronic obstructive pulmonary disease with acute lower respiratory infection   2 (5.3)
  5    L03 Cellulitis and acute lymphangitis                                              2 (5.3)
  5    I25 Ischaemic heart diseases                                                       2 (5.3)
  10   A09 Infectious gastroenteritis and colitis                                         1 (2.6)

ACSCs, ambulatory care sensitive conditions; ICD-10, the International Classification of Diseases, Tenth Revision.

[Table 4](#T4){ref-type="table"} presents the results of the mixed effect model analyses of the association between PX with primary care and admissions for ACSCs. After adjusting for possible confounders and clustering within clinics, a higher total JPCAT score was significantly associated with admissions for ACSCs: (OR per 1 SD increase=1.62, 95% CI 1.02--2.61). In terms of each PX domain, longitudinality (1.87, 1.06--3.27) and coordination (3.19, 1.56--6.48) were associated with admissions for ACSCs.

###### 

Factors associated with admissions for ACSCs (n=740)

  Scale                                    Adjusted OR per 1 SD increase (95% CI)   P value
  ---------------------------------------- ---------------------------------------- ---------
  JPCAT                                                                             
   Total score                             1.62 (1.02--2.61)                        0.040
   First contact                           0.90 (0.64--1.30)                        0.593
   Longitudinality                         1.87 (1.06--3.27)                        0.030
   Coordination                            3.19 (1.56--6.48)                        0.001
   Comprehensiveness (service available)   1.19 (.97--1.85)                         0.441
   Comprehensiveness (service provided)    1.18 (0.79--1.76)                        0.416
   Community orientation                   1.27 (0.81--2.00)                        0.279

ACSCs, ambulatory care sensitive conditionsJPCAT, Japanese version of Primary Care Assessment Tool.

Discussion {#s4}
==========

This study revealed that on rural islands in Japan, a better PX is associated with admission for ACSCs. Frequent reasons for admissions were congestive heart failure, pneumonia and influenza. After adjusting for age, sex, number of chronic health problems, years of education, household income, self-rated health and prior regular visits to a primary care clinic on each island, the total JPCAT, longitudinality and coordination scores were associated with hospital admissions for ACSCs.

In this study, the rate of admissions for ACSCs was 49.3 per year per 1000 residents. Living in a rural area is associated with admissions for ACSCs.[@R1] For instance, in Australia, the rate in major cities and very remote area were 30.2 and 70.6 per year per 1000 residents.[@R42] Since there is no study to compare admissions for ACSCs in rural area with urban area in Japan, to investigate the difference of rate of admissions for ACSCs between rural and urban area is an important step for revealing ACSCs in Japan. Also, other patient factors such as age, socioeconomic status and provider factors such as practice size or system of out-of-hours care can affect rate of admissions for ACSCs.[@R1] In this study, these factors were uniform among the clinics. To compare ACSCs in rural with urban areas overall Japan, these factors need to be considered.

Regarding the types of ACSCs, the most frequent reasons for admission for ACSCs in this study were similar to those in other countries.[@R43] Based on the NHS Outcomes Framework, congestive heart failure, status asthmaticus, chronic obstructive pulmonary disease and ischaemic heart disease are classified as chronic ACSCs in the study (19 cases in this study).[@R33] Pneumonia, influenza, cellulitis, acute bronchitis, urinary tract infections and infectious gastroenteritis/colitis are classified as acute ACSCs (19 cases).[@R33] In previous studies conducted in rural settings, the proportions of chronic ACSCs among older adults were higher than those of acute ACSCs.[@R42] Although our sample size was small, PCPs on rural islands may need to cope with acute as well as chronic ACSCs. Pneumonia and influenza are also classified as preventable ACSCs.[@R46] Promoting pneumococcal and influenza vaccinations could be helpful in reducing vaccine preventable ACSCs admissions on the islands.

Better PX on these rural islands was related to a higher rate of admissions for ACSCs. The results of the study are contrary to previous studies.[@R14] We presume that whereas PX can affect healthcare seeking behaviour such as skipping PCPs by patients,[@R38] in remote islands where there is only one medical institution, PX might affect PCPs' decision-making regarding the referral. The reason is that PCPs might conduct overtriage to avoid undermining close doctor--patient relationship[@R25] especially for patients wh0 might have better experiences until the referral. In our previous study in the same setting, better PX assessed by the JPCAT was associated with higher rate of hospitalisations and ED visits.[@R25] Compared with the findings in our previous study,[@R25] which examined the association between ED visits/total hospitalisations and PX, this study demonstrated a stronger correlation: an adjusted OR per 1 SD increase (95% CI) in admissions for ACSCs and PX versus total hospitalisations[@R25] and PX: 1.62 (1.02--2.61): 1.39 (1.03--1.86). The difference in strength between the above two associations reinforces the hypothesis regarding the overtriage.

Since admissions for ACSCs were likely to be influenced by the exacerbation of chronic conditions relative to total hospitalisations, existing patient--doctor relationships could explain this study's results. Moreover, the domain of coordination included a patient's previous referral experience. Since patients with chronic conditions were likely to be referred more frequently, the results may be explained by previous referrals to the main island. In addition, PCPs might have low referral thresholds, because they regard PX in terms of their coordination with specialists on the main island as important. Also, the American College of Physicians pointed out that close patient--doctor relationships could cause overtesting.[@R50] In terms of first contact, generally, better access is associated with lower rates of admissions for ACSCs.[@R48] However, in this study, the association between access and admission for ACSCs was not statistically significant. Because access in the JPCAT is mainly evaluated by out-of-hours service availability,[@R24] this finding can be explained by a similar out-of-hours system among included islands. The pursuit of the Triple Aim (experience/health/cost) is an exercise in balance,[@R51] and awareness of/monitoring their overtriage for admissions for ACSCs is necessary for PCPs in close patient--doctor relationships on rural islands. To reduce admissions for ACSCs from rural islands, PCPs also need to discuss the appropriateness of referrals with specialists in hospitals. In addition, although the authors did not involve patients/inhabitants when the study was planned, we would need to have a discussion with the inhabitants to reduce ACSCs in the area and plan further research based on the results in this study.

Study strengths {#s4-1}
---------------

This is the first study to examine the association between PX and ACSCs on rural islands. Consistent with methods used in previous primary care studies, we employed the JPCAT as an indicator of PX.

Study limitations {#s4-2}
-----------------

This study has several limitations. First, there is a concern with regard to the response rate of 58.8%, which may be insufficient. If patients with lower PX did not respond the survey, sampling bias could influence the relationship between PX and admissions for ACSCs. In the case of PX surveys, however, there is little evidence that a low response rate leads to selective non-response bias.[@R52] Also, the rate of admissions for ACSCs among non-responders were 46.3 per year per 1000 residents (24 admissions among 517 non-responders). Because the rate was close to the rate of responders, the sampling bias may not affect the results. Second, several residents (eg, patients on dialysis) may have moved from the islands during the study period due to difficulties associated with regular visits to medical facilities on the main island of Okinawa. However, the net migration rate of these islands was 0.65% during the period of study.[@R53] Therefore, inhabitants' migrations may not have affected our results. Third, although we used the UK's definition of ACSCs, this concept is influenced by healthcare systems in each country. Further research is needed to examine the validity of the definition of ACSCs in the Japanese primary care setting.[@R34] Fourth, though data related to the reasons for referral and the severity of illnesses are essential for assessing the association between admissions for ACSCs and PX, we could not gather this information. Moreover, although a premature mortality rate and length of stay in a hospital are more relevant outcomes for patients,[@R22] we could not collect the information on them due to lack of the data in the primary care clinic-based database. As a next step, an assessment of the severity/appropriateness of referrals, a premature mortality rate and length of stay may be required. Finally, this study did not include inhabitants who were unable to respond to the survey because of dementia or other mental disorders.

Conclusion {#s5}
==========

To reduce admissions for ACSCs, rural physicians need to stress the importance of preventive interventions for heart failure, pneumonia and influenza. Higher PX was associated with higher admissions for ACSCs on the rural islands. These findings might be explained by PCPs' overtriage to avoid undermining close doctor--patient relationships. Awareness of/monitoring their overtriage for admissions for ACSCs is necessary for PCPs in close patient--doctor relationship.
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